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9REPORT SPATIAL DATA POLICY
A B S T R AC T 
All data with location as one of their attributes are spatial data.  This report on spatial data 
policy outlines the types of spatial data needed in society, how their production, manage-
ment and distribution should be developed, and how their use should be promoted. 
The public sector produces and maintains key spatial data repositories in connection with 
the different processes and functions of society and provides data services associated with 
them. Both municipalities and central government organisations, and in the future also 
counties, have significant functions that draw on spatial data. The aim of this report is to 
oblige all actors in the public sector to see to the interoperability of spatial data and access 
to them, allowing them to be used by the public authorities and companies as efficiently 
as possible. At the same time a high standard of information security and personal data 
protection must be ensured.  The comprehensive security of society must be duly taken 
into account when defining the rights of use to spatial data.  This will make it possible to 
improve the efficiency of administrative processes, reduce overlapping work and create 
conditions for innovation. 
The Report on spatial data policy implements the Government Programme objective of 
developing user-based, one-stop-shop digital public services that improve productivity 
and efficiency. It is associated with the sub-project Shared public administration spatial 
data platform of the key project Public services will be digitalised, and it implements the 
Government’s key project on creating a growth environment for digital business.
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VISION OF THE REPORT: 
Finland has the most innovative and secure spatial data ecosystem in the world.
Because of the large scale and high impact of spatial data use, the vision is relevant to al-
most all areas of society – both companies and the public sector. 
DEVELOPMENT MEASURES
The report comprises an action plan for planning and implementing measures necessary 
for achieving its goals. They include:
Ensuring high-quality address data
In cooperation with different stakeholders, the quality of national address data will be im-
proved on a fast schedule. The special needs of the security authorities will be taken into 
account in this measure.
Access to exact positioning for all
Open access to the national FinnRef positioning correction service will be offered for posi-
tioning and logistics services of the future. This is essential for such purposes as develop-
ing autonomous transport.  
Creating a common spatial data platform for security authorities
The security authorities have a number of common special needs relevant to spatial data 
sets and products. A shared spatial data platform will be built to meet these needs. To un-
derpin the security authorities’ situational awareness, for instance, up-to-date spatial data 
products in shared use by all authorities will be needed.
Developing a common spatial data ecosystem 
Cooperation between different stakeholders, both companies and the public sector, aim-
ing to build a network of spatial data functions and form a common information and ser-
vice system will be speeded up. Digitalisation will promote cooperation between different 
sectors. This will lay the foundation for the ecosystem and support more efficient func-
tions, better cohesion of data, and the development of services and companies’ business 
activities.
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More efficient cooperation via a new cooperation body
Extensive cooperation between different sectors will be intensified by either developing 
an existing organisation or setting up a new cooperation body.  Its tasks will include pro-
moting the use of spatial data, developing business opportunities, and building up skills 
and awareness related to the potential of spatial data.
Enhancing knowledge and expertise on spatial data
The efficient use of spatial data is hampered by lack of expertise and awareness of its po-
tential. To rectify this situation, spreading of information and activities that highlight spa-
tial data and the benefits of using it will be encouraged at all levels of education and in all 
types of organisations.
Legislative reforms to ensure progress
The achievement of the goals will be ensured by reforming legislation, for example by 
obliging all authorities to produce and distribute key spatial data in an interoperable for-
mat, defining society's key spatial data repositories, describing public sector organisations’ 
responsibilities and roles related to spatial data, and a sharper focus on especially the se-
curity perspectives associated with spatial data, including data protection and ensuring 
that there is no risk to the comprehensive security of society. 
These measures will create the preconditions for Finland to become the world’s leading 
society in the use of spatial data.
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1 Introduction 
1.1 Why do we need a Report on spatial data policy?
Spatial data use is ubiquitous in society. In recent years, technical advancement has influ-
enced the needs for and the maintenance and volume of spatial data, and it appears that 
this development will accelerate further in the future. The quality of spatial data in Finland 
is good by international comparisons. Despite this, some key spatial data produced by the 
public sector are in a format that makes them impossible to use in conjunction with other 
data, or in automated processes. This includes most local detailed plans. To improve the 
situation regarding data sets of this type, cooperation will be needed, and investments in 
resources for harmonising spatial data as well as modifying the data so that it complies 
with jointly agreed standards and public administration recommendations.
New service needs will also emerge in society, including a novel logistics operating envi-
ronment with self-driving cars and autonomous devices and, for example, the Mobility as 
a Service (MAAS) operating model. The health and social services reform will necessitate 
an efficient logistics service system to support the organisation of health and social ser-
vice centres and the practical implementation of freedom of choice. Seeing to the com-
prehensive security of society is an activity dependent on spatial data, in which services 
provided by foreign operators cannot be relied on.  
The advancement of digitalisation highlights the importance of spatial data in all digital 
service provision. More exact and user-friendly spatial data and spatial data services of a 
better quality will increasingly be needed in the future. For example, the spatial data and 
data services currently available in Finland are not good enough for autonomous trans-
port to go ahead. Exact spatial data is also a precondition for such services and applica-
tions as those using robotics, artificial intelligence and virtual or augmented reality. Addi-
tionally, there is an increasing demand for indoor positioning systems, and more applica-
tions are available. 
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The availability of spatial data typically 
is a precondition for creating various 
service products – although the data rarely 
comprise an actual service product on 
their own, such as in navigation services. 
Many types of new services can be 
implemented by combining spatial and 
other data, including MaaS (Mobility as a 
Service), virtual reality services, creation of a 
dispersion model for pollutant emissions, or 
analyses of optimal locations for health and 
social services centres or shopping centres 
using population, health and transport 
infrastructure data and public transport 
data.
Spatial data must meet these needs, and data that is more accurate, more up to date, and 
extensively interoperable in compliance with standards will be needed. They must also be 
easily accessible, depending on each stakeholder’s rights of use. The data must be availa-
ble in a digital, machine-readable format through open interfaces, while the information 
security of spatial data processing and appropriate data protection must also be ensured. 
Seeing to the integrity of the data, in particular, will be essential in terms of their use.  In 
order to implement improvements, political decisions on the goals set for data and servic-
es, and new statutes to point the direction for the development are needed. 
By developing and improving spatial data use we can:
• Support society’s preparedness and comprehensive security
• Improve companies’ competitiveness
• Provide better services for citizens and companies
• Develop and maintain efficient administration. 
While a significant share of spatial data is produced by the public sector, companies play a 
key role in its use. Data are increasingly used in cooperation based on shared information 
and service systems (ecosystems). Many companies also produce significant volumes of 
spatial data. The shared use of public and private sector spatial data offers a great deal of 
untapped potential.  The first and foremost task of the public sector is to produce spatial 
data essential for society and the basic services associated with them. This is the founda-
tion on which companies can base their business and service provision.  
14
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Figure 1. Everything in this picture has relevance to spatial data. In a near future, a 3D spatial data 
model will be the foundation and user interface for all design, building and maintenance of envi-
ronmental construction. Drones and satellites will be used to maintain environmental data. Mobi-
lity will be based on the use of navigation applications, and a navigator is essential for instance for 
the police when covering large operating areas. 
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All data with location as one of their attributes are spatial data.  
A map is a visual presentation of spatial data. Map data is a data set selected and 
visualised for a certain use based on spatial data.
2 What are spatial data and map data?  
In spatial data, location is expressed using such systems as an address, name of an area 
(e.g. a municipality or a state), a code (e.g. a property ID) or coordinates. The most impor-
tant system of these are the coordinates, which are always specified and given in a refer-
ence system (see section 10). Spatial data and the terminology associated with them are 
specified in detail in such sources as the Insipre Directive (2007/2/EC) and the National 
Spatial Data Infrastructure Act (laki paikkatietoinfrastruktuurista, 421/2009) issued by vir-
tue of it.  See Appendix 2 for the definitions of spatial data given in the Inspire Directive 
and the National Spatial Data Infrastructure Act.
Under the National Spatial Data Infrastructure Act, “spatial data means data on the terri-
tory of Finland in electronic format that contains a direct or indirect reference to a specific 
location or geographical area as an attribute of a spatial object”.
Examples of spatial data are data on buildings, operating units, municipalities, nature re-
serves, the weather, offences, accidents, radio signal strength, mobile phone location data 
and transport infrastructure and, among other things, statistical data.  Due to the location 
attribute contained in them, spatial data can be efficiently used and combined by means 
of GIS methods for many types of analyses, plans and maps. Spatial data are integrated 
with all other data, and defining them as spatial data does not affect their other uses. 
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Figure 2.  Knowledge-based 
leadership is an increasingly 
central area in spatial data use. 
This figure shows a generalisa-
tion of a spatial data analysis 
conducted in Satakunta region 
to support decisions on the 
locations of health and social 
services centres. The enlarged 
section describes route opti-
misation for home visits, which 
may bring a 15% saving in time 
according to studies.
Topographic map and map: Land Survey of Finland; Esri; Timo Widbom 2017, Analysis 
and classification: Timo Aro 2017. The image is an edited generalisation of the original.
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Southwest
South  
Current social and 
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Home care 
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Finland has the most innovative and secure spatial data ecosystem in the world. 
3 Vision for 2025
In this context, spatial data ecosystem means an information and service system focusing 
on spatial data to be developed and maintained in broad-based cooperation with speci-
fied responsibilities for its maintenance and financial aspects.
In a well-functioning ecosystem, high-quality spatial data and their diverse utilisation will 
promote and strengthen society's general effectiveness and security and companies’ com-
petitiveness, create innovations and export potential, make Finnish people’s everyday lives 
better and promote good governance in Finland.  
In the vision: 
• High-quality spatial data repositories and basic services associated 
with them administrated by the public sector will meet user needs 
and specified requirements while being as open and widely used as 
possible. 
• The public sector’s responsibilities and roles will have been defined, 
and the production, maintenance and use of spatial data entrusted 
to it will be efficient and up to date. The public and private sector 
will thus have a clear division of duties.
• Protection of personal data and society’s comprehensive security 
will be addressed in spatial data use, ensuring that access to and uti-
lisation of data will not put national security or individuals at risk. 
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Figure 3. The spatial data ecosystem will be in wide use in bioeconomy. 
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Spatial data is used in all areas of society, and they are at the core of many functions. Spatial 
data and exact positioning offer a great deal of untapped potential. The Report on spatial 
data policy aims to ensure the efficient and controlled use of this potential. A precondition 
for doing so is that the data as well as the processes and services associated with them 
are highly interoperable and user friendly. The requirements of society’s comprehensive 
security will be addressed.
4 Starting points and limitations 
4.1 Starting points
The vision and proposed measures described in the Report on spatial data policy were for-
mulated through discussions with a broad-based group of stakeholders. The discussions 
mainly took place as face-to-face interviews, meetings, workshops and seminars preceded 
by introductory remarks. Four sub-studies were prepared for this report (see Appendices 
3 to 6 or visit http://mmm.fi/paikkatietoselonteko/osaselvitykset). More than 300 people 
took part in the interviews and workshops, and the seminars were attended by about 300 
participants.
In the sub-studies, answers from the representatives of three target groups were sought 
especially to the question of how spatial data functions as a whole could be optimally or-
ganised from the viewpoint of Finnish society. They were also asked about their views of 
what the public sector’s responsibilities and roles in this whole should be. The sub-studies 
focused on the business sector, public administration as well as education and research. 
The fourth sub-study explored views of how technical advancement will influence spatial 
data functions in Finland. 
The challenges, problems and their solutions as well as proven practices and operating 
methods associated with spatial data functions were also investigated. The time span cov-
ered by the sub-studies was approximately 10 years.
20
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Figure 4. The report’s development measures and their areas of influence 
Society's security environment has changed, and spatial data plays a key role in it. Typi-
cal features of this change are the fast speed and unpredictability of technological devel-
opment. The changing security environment has also enabled the use of cyber attacks to 
achieve political objectives and damage key infrastructures and other essential functions 
of society. While the advancement of science and technology creates challenges to effec-
tive preparedness for threats, it also provides tools for combating these threats. 
When making decisions on and developing spatial data solutions, the model of com-
prehensive security covering all levels and stakeholders of society should be taken into 
account. In terms of comprehensive security, not only the central government, authori-
ties, business life, counties and municipalities but also universities and research institutes, 
NGOs (non-governmental organizations), associations and citizens form a vital network in 
which spatial data is distributed, common goals are set and commitment to cooperation is 
ensured.
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E X A M P L E S :  
• Metsäteho Oy has estimated that more 
efficient spatial data use could bring 
forestry sector stakeholders total benefits 
amounting to at minimum EUR 100 million 
a year. Preconditions for intensive data 
use include ensuring that spatial data and 
data services are compliant with standards, 
reliably available and of good quality, as 
well as improving attribute data on the 
lower-level road network, including its load-
bearing capacity.
• More exact spatial data of a higher 
quality than what is available today and 
reliable and precise positioning services 
are preconditions for the operation of 
automated devices in Finland in winter.
• Improved access to accurate satellite 
images would, among other things, 
facilitate environmental planning, 
monitoring of change and supervision of 
farming aids, and enable new business. 
• 3D or 4D environmental spatial 
data models are developing into a user 
interface for managing all environmental 
data. They are used for designing, 
building, maintaining and modifying the 
environment, buildings and structures. The 
City of Vantaa estimates that a data model 
based building permit process alone will 
bring annual savings of about one million 
euros.
• In precision farming, a driverless tractor 
observes soil humidity and chlorophyll 
in vegetation, controlling the dosage of 
fertilisers and plant protection products 
on this basis. Finland has the know-how 
required to turn precision farming (and also 
smart forestry) into an export product. 
• Spatial data are the foundation 
of business related to the Internet of 
Things as well as augmented reality and 
virtual tourism services. Finland has the 
technological capabilities for developing 
them into global business.  
• The sub-study on the impacts of 
technological advancement produced for 
this report notes that ”in the future, spatial 
data will be everywhere where data is 
used”.
4.2 Limitations 
This report does not discuss the general principles of limiting rights to use spatial data and 
spatial data services or policy. The more general drafting of information policy is a more 
appropriate forum for discussing these issues. This report mainly examines the comprehen-
sive security of society and personal data protection from the viewpoint of spatial data.
The autonomous position of the Åland Islands should be taken into account when devel-
oping spatial data functions. The spatial data and data services provided by companies are 
an elemental part of Finnish spatial data functions as a whole. While they are addressed in 
this report, they are not discussed separately in detail. 
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Interoperable spatial data sets and services responding to needs are a precondition 
for developing innovative business and practices. Spatial data should be in a digital, 
machine-readable format. The aim is at sharing spatial data in real time and automatically 
as far as possible. These measures will promote spatial data ecosystem development, 
improve the comprehensive security of society, and increase the general efficiency of 
society's functions.
The national coherence, good quality and accessibility of address data are a key starting 
point for internal security, efficient logistics and, in the future, for such goals as an 
operating environment for autonomous vehicles.
5 Development measures
An action plan will be launched to put the report into practice. The action plan will be initi-
ated and its administration will be organised by the Ministry of Agriculture and Forestry.
Key development measures for achieving the goals that emerged as the report was being 
prepared are described in the following sections.  The action plan evaluates the cost-ben-
efit ratios of the development measures and any additional resources that the authorities 
may need as a result. 
The authorities hold spatial data sets that are important in terms of national security. Ac-
cess to them should be limited to security authorities only. 
5.1 Ensuring high-quality address data
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Addresses are a key spatial data resource, and effective logistics is one of the cornerstones 
of a well-functioning society. Addresses also play a key role for citizens’ mobility. The pub-
lic sector should always have a comprehensive, coherent and up-to-date address data 
repository at its disposal. In order to improve the efficiency of functions, the address data 
should include the codes and locations of entrances to buildings, enabling routing servic-
es to plan the journey all the way to the destination. 
The good quality of address data and an appropriate address data process must be 
seen to. The responsibility for maintaining address data rests with the municipalities, and 
all municipalities should form the addresses following consistent rules. Addresses must 
also be provided for all roads outside densely populated areas, and all addresses must 
be saved using the same data model. The address data process must be developed to a 
standard which ensures that all actors who need them have access to comprehensive ad-
dress data which cover the entire country and are reliably available, free from errors and 
up to date. 
Security authorities’ needs for address and access data. Internal security actors must 
be able to reach their destination fast. This is why the address data set should contain 
visiting addresses and information about how entrances can be accessed by vehicles. In 
addition to address data, the internal security authorities need spatial data on the heights, 
widths and load-bearing capacities of roads and any obstacles. Other information required 
by the security authorities includes up-to-date access data on rapidly changing buildings 
sites and the names of such objects as shopping centres, harbours and bathing areas. 
For the part of the spatial data described above, issues related to openness and rights of 
use must be considered and decided carefully.  Not only the needs of the new logistics op-
erating environment enabled by new technologies (including driverless vehicles and au-
tonomous devices) but also threats associated with society's comprehensive security and 
international development of services should be addressed. 
BENEFITS of developing the address data process
Error-free address data are critical for the functions of society, especially for internal securi-
ty and effective logistics. If internal security authorities cannot get there on time due to an 
error in address data, extremely severe consequences may follow. 
High-quality address data are a key data repository required by the emerging autonomous 
vehicles and Mobility as a Service (MAAS) business. Depending on the quality of the ad-
dress data, delivering different consignments may be either easy or impossible.
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Satellite positioning systems and correction services related to them create preconditions 
for efficient spatial data use in logistics, navigation, autonomous transport, many 
practical measuring tasks and citizens’ daily lives. 
5.2 Access to exact positioning for all
A plan will be formulated on how the FinnRef positioning correction service, which is 
based on the national CORS (Continuously Operating Reference Station) network main-
tained by the National Land Survey of Finland, can be introduced in extensive and open 
public use when developing and using future positioning and logistics services – includ-
ing autonomous transport. The extent to which this service is suited for use by security 
authorities will also be established.  
Europe is currently undergoing an important phase in satellite navigation development, 
as the first services have recently be launched in Galileo, the European global satellite 
navigation system, which is to be in full use by 2020. At the national level, the utilisation 
of satellite navigation systems in all sectors of society should be ensured while promoting 
Finland’s development into a significant player in the satellite market. Finnish stakehold-
ers’ participation in European cooperation on space issues and the utilisation of satellite 
data in new sectors will be supported. 
BENEFITS of making exact positioning accessible for all
The extensive and open introduction of the national FinnRef positioning correction ser-
vice will promote business based on more exact positioning. It will speed up the growth 
of innovative companies, in particular, and the technological development of spatial data 
use. Especially in the Finnish winter conditions, an exact positioning service together with 
precise spatial data describing the terrain are an essential prerequisite for the operation 
of autonomous devices. In order to operate, they require positioning accuracy of under 10 
cm. The general assessment at the moment is that the current satellite positioning solu-
tions (GNSSs) including GPS, Galileo and GLONASS, need other positioning and correction 
services to achieve exact positioning.
Finnish technological solutions now have a unique opportunity for getting a foothold 
in the strongly developing space business. Finland has potential for specialising in New 
Space activities, which are based on small satellite operations and space data use. This ar-
ea is experiencing a strong growth in Finland.
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The security authorities should have access to up-to-date spatial data that are consistent 
for all actors in all situations. 
Key development areas of spatial data services are ensuring the interoperability and user-
friendliness of data while providing for the appropriate protection of data processing. 
In this context, spatial data ecosystem means a shared system of data and services 
operating as a network. 
5.3 Creating a common spatial data platform for security 
authorities
The security authorities (the defence administration, the Border Guard, the Emergency 
Response Centre Administration, the rescue services, the police and the health and social 
services) as well as the Prime Minister’s Office have special needs related to spatial data. A 
separate spatial data and data service package that meets their special requirements (spa-
tial data platform) must be implemented for the common use of the security authorities. 
For example, this platform will serve as the foundation for common situational awareness 
in all states of preparedness. These services would also enable the distribution of up-to-
date situational awareness regarding the weather and other conditions, warnings related 
to natural catastrophes (LUOVA), and added value services associated with positioning 
services for the authorities (GALILEO PRS) across a protected network. Producers of data 
for this network would include the National Land Survey of Finland, the Finnish Meteoro-
logical Institute, the Finnish Environment Institute and the Radiation and Nuclear Safety 
Authority Finland.
BENEFITS of developing the security authorities’ shared service platform
The security authorities must be capable of efficient operation. A common spatial data 
platform will improve the efficiency of using shared spatial data in the authorities’ activ-
ities and the distribution of spatial data held by each administrative branch when this is 
necessary during disruptions in normal times or in emergency conditions. The compre-
hensive security of society will be maintained more effectively. 
5.4. Developing a common spatial data ecosystem 
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Spatial data ecosystem
Figure 5. An outline of the spatial data ecosystem
The spatial data ecosystem consists of spatial data as well as platforms, services and repos-
itories that promote their accessibility and use. This measure will promote the networking 
of spatial data functions in cooperation between different stakeholders, creating a joint 
data and service system in which financial responsibilities have been specified (an eco-
system). The operation of this ecosystem will be facilitated by the requirement set in the 
report of defining the public sector’s responsibilities and roles related to spatial data func-
tions to cover spatial data sets vital for society's effective functioning and basic services as-
sociated with them (see section 5.7). The ecosystem will favour the sharing of spatial data 
through the data producer’s distribution services, thus serving the goal of only storing any 
data in a single system. The Suomi.fi services will be a natural component in distributing 
spatial data ecosystem services.
This development measure to a great extent concerns the activities of the public sector, 
which the report seeks to guide. The business sector will, in any case, have a significant 
role in the spatial data ecosystem at many levels. The operation of the ecosystem should 
be developed to provide companies with good starting points for innovatively boosting 
the use of spatial data across entire society. 
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T H E  S PAT I A L  D ATA  E CO S YS T E M  CO U L D,  F O R  I N S TA N C E ,  I N C LU D E  T H E 
F O L LO W I N G  P L AT F O R M S  A N D  S E R V I C E S :  
• Spatial data platform project. The goal 
of this project is to create a shared spatial 
data platform for the public administration, 
which will offer common specifications 
and services for public administration 
data producers, shared and coherent data 
sets for all data users, and common user 
services. More information: http://www.
paikkatietoalusta.fi/ 
• OGiir service platform for research use. 
This platform will facilitate access to spatial 
data sets and, among other things, offer 
storage and analysis services to support 
researchers. More information: http://www.
maanmittauslaitos.fi/node/9951. 
• National Geological Information Centre. 
As part of its tasks, Geological Survey of 
Finland collects in a single location and 
provides access to all geological data with 
the goal of creating a geological 3D model 
for Finland. More information: www.gtk.fi/
geotietokeskus.
• Open information service. This service 
provided by the Finnish Environment 
Institute contains information on surface 
and ground waters, the Baltic Sea, 
environmental loading and disruptions, 
land cover and the built environment. More 
information: www.syke.fi/avointieto
• National Satellite Data Centre. The 
centre receives enormous volumes of 
satellite data, which it processes and shares 
using coherent methods. More information: 
http://www.ymparisto.fi/fi-FI/Envibase/
Osahankkeet/Satelliittidatakeskus. 
• High-performance computing service 
for spatial data. Rather than procuring the 
computing capacity needed to process big 
data for multiple public sector organisations, 
a centralised service should be used.
• Finnish Biodiversity Information Facility. 
The Finnish Biodiversity Information Facility 
collects and combines Finnish biodiversity 
information into a coherent and open data 
set. More information: https://laji.fi/.  
• Others: a system for recording citizens’ 
observations, spatial data research 
infrastructure etc. All these are already 
under way, and different projects will 
continue working on them.
BENEFITS of the spatial data ecosystem
Ecosystem-based operation will promote networking, increase cooperation between dif-
ferent actors and support interoperability and harmonised practices. Cooperation will 
improve the efficiency of the activities, clarify responsibilities, reduce overlapping work 
and create business opportunities. User-oriented service development supported by the 
network will lower the threshold for using the services and data. 
For example, up-to-date data sets needed by an industry and easy-to-use applications for 
editing them may be offered through services that are part of the ecosystem (service plat-
forms). This will make the data sets easy to find and eliminate the necessity of all users ac-
quiring the applications needed to edit the data. Providing basic functions as a centralised 
service will also save resources. 
28
PUBLICATIONS OF THE MINISTRY OF AGRICULTURE AND FORESTRY 4C/2018
Spatial data functions will increasingly be based on cooperation. The potential for 
developing an improved cooperation body or model for the changing operating 
environment will be 
A lack of knowledge and expertise related to the potential of spatial data use slows down 
their utilisation. Increasing awareness is important in all organisations.
The spatial data ecosystem and the cooperation related to it will bring significant 
benefits. Companies will have better preconditions for developing their services and 
competitiveness or saving their business costs. The authorities will benefit from more effi-
cient planning, maintenance and development of society's basic structures and functions. 
Communities will have better possibilities of using spatial data in new ways – the citizens 
will benefit, the quality of decision-making will improve, and the resources saved by socie-
ty can be reallocated.
5.5 More efficient cooperation via a new cooperation body
An operating model for an intersectoral cooperation body suitable for Finland will be 
planned that will promote spatial data functions and the preconditions for business activ-
ities associated with them.  A need to improve cooperation between spatial data sector 
companies, companies using spatial data, the public sector, higher education institutions 
and research institutes has been identified. 
BENEFITS of developing cooperation
Cooperation across sectoral boundaries will produce innovative solution models for in-
creasing spatial data use and promote business. Denmark and Norway, for instance, have 
their Geoforum associations whose operating models could be examined to identify best 
practices.
5.6 Enhancing knowledge and expertise on spatial data 
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All the sub-studies completed for this report noted shortcomings associated with iden-
tifying the benefits offered by spatial and positioning data in all types of organisations. 
The fact that persons in managerial roles are not aware of the benefits brought about by 
spatial data appears to be a particularly significant obstacle for their use. It is likely that 
through the management, an understanding of the usefulness of spatial data would be 
spread to other parts of the organisation and society at large. 
The foundation for using spatial data in the entire society is laid at comprehensive schools 
and general upper secondary schools. Spatial data literacy has been included in their 
curricula. In addition, the Finnish National Agency for Education supports the PaikkaOp-
pi project (see http://www.paikkaoppi.fi/fi/), a tool for spatial data teaching intended for 
schools.  At this level, the main concern is ensuring that the teaching content and tools 
remain up to date.
There is a need to expand spatial data teaching to different application areas at higher ed-
ucation institutions, where the basics of spatial data use should be taught to every student 
similarly to the basic statistical methods, either by including spatial data analysis in statisti-
cal studies or teaching this content as a separate unit. This way, spatial data use can be ex-
panded to new fields of science. At the same time, healthy awareness of the risks associat-
ed with spatial data use will be communicated from one field to the next. 
There are major differences between research institutes regarding their skills in using spa-
tial data. In particular, joint training programmes should be organised for institutes suffer-
ing from a lack of resources for spatial data capabilities, in particular. 
BENEFITS of developing knowledge and expertise
Building up the knowledge and expertise of persons in leading positions regarding the 
possibilities of using spatial data will improve the efficiency of service development, save 
resources and develop competence across sectors. Education and communications have 
a clear role in diversifying and boosting spatial data use. Spatial data can be utilised in all 
industries, and their use will thus help build a more effective society. The comprehensive 
security of society will also be improved through better skills in using spatial data without 
putting society or individuals at risk. 
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Key development areas are responsibilities related to spatial data and data services 
vital for society, the requirement of compliance with standards in spatial data sets and 
services, interoperability of data processes, and an increase in and better organisation of 
cooperation between all spatial data actors. Discussion on information policy associated 
with spatial data (including data protection and information security issues and data 
economy) should be launched to enable the development of legislation.
5.7 Legislative reforms will be carried out to ensure progress
In information policy, the rights, responsibilities and risks related to spatial data of authori-
ties, citizens and companies can be defined, making it possible to achieve a common view 
of these issues. More detailed policies and principles for the processing of spatial data and 
needs for legislation can then be formulated. Spatial data policy should be coordinated 
with more general information policy covering all data.  
Through legislation, it will be possible to ascertain that all public sector actors ensure the 
good management of spatial data of national importance for which they are responsible 
in line with the valid information policy and, in compliance with recommendations for the 
public sector contained in standards, their interoperability and accessibility. Principles will 
be defined for classifying spatial data sets and the basic services associated with them as 
important or critical at the national level. These sets and services and the authorities re-
sponsible for them will then be designated. Digitalisation means that the maintenance of 
national spatial data sets will increasingly be based on board cooperation between differ-
ent stakeholders, and consequently, silos need to be broken down and information man-
agement principles defined.
When developing legislation, particular focus should be on protecting the data in joint-
ly used spatial data services. Access to processing data critical for society's functioning 
should be limited. Data producers will be responsible for assessing the risks associated 
with providing public access to spatial data. The risk assessment exercises must be com-
measurable. While any restrictions in access to spatial data must be based on valid stat-
utes, particular discretion should be exercised when providing access to data associated 
with society's vital functions. The security impacts should be investigated in an early stage 
of any legislative project related to spatial data. 
The openness or secrecy of all data, including spatial data, are assessed according to the 
principles valid at a certain point in time. It may be necessary to reinstate the secret status 
of data that has earlier been assessed as public. The changing principles may stem from 
such sources as international data protection obligations or other changing circumstances. 
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The principles of what spatial data services essential for society’s functioning and basic 
services associated with them refer to will be specified in legislation. 
Some spatial data repositories and services of central national importance should be de-
fined better in national legislation, including national topographic data, address data and 
place names as well as distribution and metadata services related to them. National legis-
lation should also address more extensively the Finnish spatial data repositories that are 
not part of the shared spatial data sets defined in the Inspire Directive. 
It should also be noted that the volume, use and importance of more exact spatial data 
and, for example, 3D data (including city models and spatial data sets concerning trans-
port infrastructure) are increasing rapidly. They are turning into the foundation and user 
interface of all design, building and maintenance of environmental construction. The re-
gional government reform will transfer to the counties tasks in which spatial data sets are 
used or produced. The practices of using the counties’ spatial data should be harmonised 
where applicable. 
The joint task of the public sector’s spatial data functions is to promote the effectiveness 
of society's spatial data functions at large, or the so-called spatial data infrastructure. The 
counties must follow the same principles from the start. 
The comprehensive security of society and personal data protection will always be ad-
dressed in spatial data functions. Issues related to spatial data are also processed in con-
nection with drafting national legislation relevant to the EU’s General Data Protection Reg-
ulation. The protection of personal data is growing in importance, as commercial actors 
and the public sector are gathering increasing volumes of spatial data related to citizens in 
their own registers. Consequently, the principles of using the spatial data owned by a citi-
zen and citizens’ right to their own data need to be defined more accurately.
BENEFITS of reforming the information policy and legislation on spatial data  
The information policy principles relevant to spatial data and statutory duties to maintain 
and use society's spatial data functions will bring many benefits: They will ensure the inter-
operability and permanence of spatial data in keeping with jointly agreed standard defini-
tions. This will also enable the long-term analysis and monitoring of phenomena, ensuring 
that the data will be useful as support for decision-making and the basis of new business.
As the key basic spatial data repositories and the public sector’s responsibilities and roles 
associated with them are defined, this will have wide-reaching effects: the volume of over-
lapping work carried out by the authorities will be reduced, while it will be easier for users 
to find the data repositories they need. Cooperation with companies will be more straight-
32
PUBLICATIONS OF THE MINISTRY OF AGRICULTURE AND FORESTRY 4C/2018
forward, and it will be easier for companies to innovatively develop their own information 
and service products as part of society’s spatial data functions. 
Benefits of the interoperability of the public sector’s spatial data: key spatial data’s exten-
sive compliance with standards will enable and speed up their use. Interoperability will 
significantly reduce the need to edit spatial data repeatedly and the errors caused by edit-
ing, as well as incorrect analyses produced as a result. This will eliminate overlapping work, 
increase the use of spatial data repositories, enable automated processes and produce 
benefits for society. For example, unique identifiers linked to objects’ spatial data will ena-
ble combining different data with the objects’ spatial data and saving the change histories 
of objects. The possibilities of using the data in different analyses will be diversified signif-
icantly.
When spatial data sets of a new type are produced and when new organisations start pro-
ducing and using them, it will be appropriate to ensure that the data to be produced are 
compliant with standards from the start. Similar practices in the collection, management 
and utilisation of spatial data will facilitate cooperation between municipalities, counties 
and other stakeholders.
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Comprehensive and accessible data services of a high quality are the cornerstone of 
a well-functioning society. The public sector should ensure that spatial data services 
essential for society's functions are available, meet user needs and requirements, and 
are interoperable. At the same time, private actors and citizens should through their own 
actions ensure that society’s general security is not put at risk.
The interoperability, user-friendliness and ease of finding the spatial data services of 
different actors have room for improvement.
S U M M A RY  O F  S U B - S T U DY  R E S U LT S
6 Spatial data services
A precondition for efficient spatial data utilisation is reliable and user-friendly services that 
enable their effortless use. Conventional maps have almost completely been replaced by 
diverse electronic spatial data and map services, and a large share of them comprise data 
services exchanged between information systems. 
6.1 Current status
A great number of downloading, viewing and portal services for which the public sec-
tor is responsible are available: the central government has almost one hundred spatial 
data services and portals, and a large part of the municipalities have their own spatial 
data services. Not all spatial data sets maintained by the public sector are available in a 
machine-readable format through so-called interface services yet, and the data cannot 
be used automatically, which is wasteful of society's resources. Thanks to the EU’s Inspire 
Directive, spatial data services related to the environment, in particular, are already partly 
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 A central example of a particularly useful spatial data service is the life-saving 112 Suomi 
service. It has already been downloaded to over one million phones. 
compliant with the standards laid down in the Directive, or compliance with the Directive 
is about to be implemented (see Appendix 1).
Companies have a key role as implementers and operators of services offered by the pub-
lic sector. Additionally, companies have their own services in which spatial data main-
tained both by the public sector and the companies themselves are used. The most pop-
ular ones of these are the map and routing services offered by large international com-
panies (such as Google Maps). In addition to other data, they also use spatial data sets 
produced by the public sector as input data for their maps. The services offered by interna-
tional companies mainly are map and routing services. 
Finland is ahead of most other countries in that the public sector's spatial data are availa-
ble openly and free of charge. This has had a positive impact on the development of differ-
ent services and facilitated new business.
6.1.1 Examples of spatial data services
There is a great number of spatial data services targeted at consumers. Many of these are 
also used by the authorities,  including the navigation services that many people use on a 
daily basis. Public transport routing services are highly popular, similarly to map and track-
ing services that show your position on the map for different free-time activities, including 
hiking and sports.  Well-functioning services encourage people to explore their surround-
ings more extensively.
For professional and recreational use, great many spatial data services in which you can 
download the data you need for your personal use or use the data to provide your own 
services are offered. 
The Finnish Environment Institute (SYKE), for instance, has its own spatial data portal and a 
number of spatial data services:  http://www.syke.fi/fi-FI/Avoin_tieto/Karttapalvelut. Geo-
logical Survey of Finland (see http://www.gtk.fi/tietopalvelut/karttapalvelut/) and National 
Land Survey of Finland have many spatial data services (see http://www.maanmittauslai-
tos.fi/asioi-verkossa, http://www.maanmittauslaitos.fi/kartat-ja-paikkatieto).
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Many municipalities and cities provide advanced spatial data services. The City of Oulu, 
for instance, has a versatile spatial data service at: https://kartta.ouka.fi/ims and the City of 
Vantaa at (https://kartta.vantaa.fi/). 
Helsinki Region Environmental Services Authority also offers spatial data services (https://
www.hsy.fi/fi/tietoa-hsy/Sivut/default.aspx). The Association of Finnish Local and Regional 
Authorities maintains the KuntaTietoPalvelu service that distributes municipalities’ spatial 
data through their interfaces for the use of authorities and companies (see https://www.
kuntaliitto.fi/asiantuntijapalvelut/yhdyskunnat-ja-ymparisto/kuntatietopalvelu).
Figure 6. Screen captures from the central government's spatial data service website.
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Figure 7. Examples from the websites of cities and Helsinki Region Environmental Services Authority.
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Cooperation is needed to eliminate public sector spatial data services that offer the same 
data.
6.2 Development needs and challenges 
CHALLENGE When spatial data sets are used directly in the service providers’ services, they are as 
up to date as possible. Spatial data services are often specific to individual sectors, 
agencies and municipalities. This makes them difficult to find, and they differ from 
each other technically. Various organisations provide the same data in their services 
with minor differences, which prevents or obstructs their efficient combination, for 
example in national use. 
SOLUTION Services distributing the data of spatial data maintainers must be easy to find and 
use. Whether or not the decentralised spatial data repositories maintained by the 
public sector could be optimally used through a shared spatial data service platform 
– the spatial data ecosystem – will be examined. The ecosystem would provide a 
number of services geared to the needs of different sectors, specialising in different 
functions and provided by different actors.  The data transfers and services would 
be interoperable in compliance with international standards and consistent with 
user needs. This would eliminate the need for all end users or companies providing 
services for them to spend time looking for the services. The spatial data platform 
and digitalisation project (PTA) is striving to lay a foundation for the development of 
an ecosystem of this type. 
CHALLENGE New or upgraded spatial data services are needed in the public sector, including 
routing and transport optimisation services that take real-time conditions into 
account, as well as accessibility analyses. The routing service should support 
different transport modes and calculations of a journey's length, duration and 
carbon footprint. For knowledge-based leadership and evaluation, a service is 
needed that can combine statistical data with observations and turn these into 
illustrative thematic maps.
SOLUTION Several commercial spatial data analysis services are on the market, on which the 
development of the routing and thematic map service can be based. 
CHALLENGE The security authorities need a common service process for collecting, harmonising 
and using spatial data. In emergencies and crises, for example, it would be important 
for the different actors to have the same input data for situational awareness at their 
disposal. There currently is no service of this type. 
SOLUTION Some sectors have similar industry-specific special needs concerning spatial data 
functions and services, including the security, research and education sectors. These 
needs should be investigated to find out if overlapping work could be avoided 
by means of sectoral functions and spatial data service platforms or a spatial data 
ecosystem. Services with different content, with access rights used to address 
security concerns, can be offered for different actors, including companies (research, 
patient transport services), volunteer actors (voluntary fire brigades) and the 
authorities (Defence Forces, Police).
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Technological development is bringing about a great revolution in spatial data production 
and use. The needs related to data use and content are expanding, and the quality 
requirements are changing: such functions as autonomous transport, for instance, will 
need more exact and up-to-date spatial data in order to work. 
Spatial data are used in almost all sectors. An increasing proportion of spatial data is 
produced using commercial services.
7 Content and properties of spatial data
Laser scanning, satellite images, the potential of quadcopters, increasingly exact posi-
tioning services and devices, and various sensors are contributing to the revolution in the 
forming and collection of spatial data on the physical environment. Sensors for a variety of 
purposes can be found almost anywhere. A precondition for efficient and safe spatial data 
use is better information management to ensure effective combination and use of data 
and to respond to user needs while avoiding risks to society's functions. The requirements 
placed on spatial data are mounting as digitalisation and positioning systems, among oth-
er things, evolve.
7.1 Current status
In addition to the extensive activities of the authorities, significant volumes of spatial data 
are collected by Finnish and foreign companies. Typical examples of this are data pro-
duced for the needs of designing limited areas, often on a one-off basis, including data 
needed for designing transport infrastructure. Companies produce spatial data sets for the 
public administration or sell them as their own products.  Companies operating in Finland 
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In order to ensure interoperability, the data must be compliant with standards, and the 
quality management of the information process must be seen to.
Figure 8. By analysing basic sets of spatial data, an unlimited number of different derived sets can 
be produced, including accessibility of terrain or a destination. In addition to the basic sets, there 
is a great number of spatial data sets that describe human activity in particular, including public 
transport, locations of charging points for electric cars or the prevalence of illnesses. 
also offer many types of services, applications and solutions for collecting and maintaining 
spatial data. In addition to Finnish businesses, many major international companies, such 
as HERE, complement the spatial data sets produced by the public administration with da-
ta they have obtained elsewhere or collected themselves. The key data type produced by 
international actors in Finland used specifically as spatial data is satellite images, includ-
ing images from the Sentinel satellites of the EU's Copernicus programme and the NASA’s 
Landsat satellites.
7.1.1 Interoperability of spatial data is increasingly important
Companies estimate that the importance of spatial data in business will experience a 
strong growth. For example, this applies to data collected by companies on the move-
ments of individuals and transport equipment, traffic status, routes and transport services. 
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While maps continue to be important, the use of spatial data analyses to support management 
and operative activities will increase. The accelerating changes in user needs will require 
predictive action from data producers.
It should be taken into account in the production and maintenance process of spatial data 
that, especially in the public sector, it must possible to also use spatial data for other pur-
poses and in other ways than those related to the needs of the organisations producing 
them. The provisions of the Inspire Directive on environmental spatial data created poten-
tial and pressures to produce data that are compliant with standards and interoperable. 
7.2 Development needs and challenges
Consumers mainly use spatial data through applications and services. Companies and au-
thorities to a great extent use spatial data sets for providing different services and carrying 
out many types of analyses. Data set users mainly are further processors of data who use 
spatial data professionally, experts of different fields and online service providers. 
Through different map services and applications, in particular, maps continue to be an 
important area of spatial data use. Key map data include topographic and general map 
data on different scales that cover the entire country.  In urban areas and, in the future, for 
transport infrastructure, 3D data sets with richer contents that are more precise than the 
current general spatial data covering the entire country will be needed. 3D city and trans-
port infrastructure models will bring multiple benefits. When completed and maintained, 
spatial data sets created in the design stage could have diverse uses throughout the life 
cycle of the objects (for example buildings). 
Companies are key developers and suppliers of analysis applications. The use of spatial da-
ta for analysis purposes will be increasingly important for the economy and society. Con-
sidering their potential, spatial data analyses are so far used little to support management 
and to guide and plan operative activities. The locations of social welfare service points, 
for instance, should be based on spatial data analyses.  
Analyses may be used for such purposes as the dispersion of a pollutant emission 
in air or water, rational placement of service points, accessibility of terrain for the 
needs of timber harvesting or the Defence Forces, and the reasons for variations in 
the numbers of different offences by district.
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The advancing technologies for spatial data collection processes will significantly improve 
the efficiency of data production. The introduction of new technologies often also makes 
it necessary or possible to improve the quality of spatial data (up-to-date quality, preci-
sion, accessibility and completeness). 
CHALLENGE National data are not always consistent in quality, and the collection practices of the 
same data type may vary by area and organisation. Municipalities, NGOs, companies 
and other actors (including counties in the future) use different practices to produce 
data, or do not produce data sets on their areas at all. 
SOLUTION In order to ensure interoperability, producers of spatial data will be obliged to 
provide access to data modelled and classified in compliance with jointly agreed 
international standards. In addition, an immutable and universal unique identifier 
will be assigned to spatial data objects. This identifier will enable the combination 
and linking of all types of data with an object and also the management of the 
change histories of the object's data. Such tasks as seeing to data integrity also play 
a key role for ensuring the usability of data. To safeguard data integrity, appropriate 
protection and encryption technologies may be used.
CHALLENGE The descriptions of quality deficiencies in spatial data attached to the sets are often 
very limited (e.g. in the metadata descriptions). 
SOLUTION One of the preconditions enabling efficient spatial data use is that data producers 
use the metadata to provide information on the type and number of quality 
deviations in the data set.
CHALLENGE It is often difficult for the security authorities and researchers to access spatial data 
sets in Finland's neighbouring countries within a reasonable delay.
SOLUTION For many spatial data types, national boundaries have no importance. It is often also 
crucial for the security authorities and researcher to have access to spatial data on 
the neighbouring countries and even areas wider than this. In case of accidents in 
the border zone, for example, rapid access to up-to-date spatial data not limited by 
national boundaries is needed. By means of agreements between states and within 
the framework of EU cooperation, easy access to, interoperability and joint use on 
both sides of the border of key up-to-date spatial data sets should be ensured. 
CHALLENGE Particularly the security authorities, but also different logistics functions, need not 
only the addresses of buildings but also information on building entrances and their 
accessibility (by vehicles) in a coherent format at the national level – and services 
that offer these data. 
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SOLUTION Address data and the maintenance and service processes associated with them are a 
key spatial data repository requiring national development. In addition to improving 
the address data process, the preconditions on which complementary data needed 
by the security authorities can be collected and maintained should be investigated 
(see section 5.1).
The names and addresses of shopping centres, multi-storey car parks and bathing 
areas should be stored in the same spatial data set. All entrances to buildings should 
have an identifier (such as the staircase code letter – also basement doors and 
entrances to waste collection areas). Data on access to the entrances of housing 
companies, industrial buildings and public facilities should be contained in the data 
sets, including data on restrictions related to load-bearing capacity, height and 
width for such vehicles as fire engines.
In addition to address data, place names associated with the addresses are an 
important spatial data repository for the security authorities. They are a key element 
on maps and, for instance, for communications in accidents and crisis situations. The 
authorities responsible for the place name process must be designated in legislation. 
The logistics sector and consumers will benefit from the same data, albeit within the 
limits of access rights in which security aspects are taken into account.
CHALLENGE The regional government reform offers an opportunity for combining 
comprehensively all processes that produce and use spatial data associated with 
the counties’ operations and cost-effectively streamlining operating models and the 
spatial data created in them.
SOLUTION In the regional government reform, it must be ensured that the counties’ spatial data 
production and maintenance processes and the distribution and use of data sets are 
implemented coherently.  At the same time, cooperation between municipalities, 
counties and central government agencies related to maintaining and managing 
national spatial data should be improved.
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The basic principles of spatial data use in Finland are the same as the principles of using 
other data sets. 
The basic principles of spatial data use in Finland are the same as the principles of using 
other data sets. 
8 The principles of using and distributing 
spatial data
High-quality spatial data repositories are at the core of the Finnish digital society. Their im-
portance will grow continuously as digitalisation, artificial intelligence and transport auto-
mation evolve. The principles, provisions and practices related to data distribution/disclo-
sure and use must keep up with global and domestic changes in data use and information 
security. 
8.1 Current status 
Prime Minister Sipilä’s Government Programme notes that data produced by the public 
sector should as a rule be subject to unrestricted user rights and free of charge, in other 
words open. While opening the data will considerably increase their use and, over time, 
also generate new business, measuring the economic benefits reaped by society from this 
reliably is challenging. 
Whereas more and more spatial data sets are open, there is no uniform information policy. 
This situation will be rectified in 2018 as the Information policy report produced by the 
Ministry of Finance will be completed. The use of spatial data may be restricted, for in-
stance to protect personal data or because of the data owner's policies. The possibility of 
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Different rights of use and fees, also to similar spatial data, obstruct or even prevent the 
shared use of spatial data.
combining spatial data may also be a problem in terms of information security. The fact 
that the concept of personal data is open to interpretations and that there are no detailed 
legal provisions on access to environmental data may also cause some problems. There are 
no clear rules for restricting access rights due to the associated security requirements. The 
EU’s General Data Protection Regulation (to be applied as from 25 May 2018) and the na-
tional legislation related to it will also modify the practices regarding personal data.
The provisions and guidelines under the Inspire Directive require public administration 
actors to ensure continuous access in compliance with standards to the spatial data sets 
covered by the Directive. The same principles should be applied to all key spatial data re-
positories. 
8.2 Development needs and challenges
CHALLENGE Variations in the rights of use and the related fees (licence fees) make using spatial 
data difficult. Further processing based on combining data may be impossible in 
practice, especially for small start-ups.
SOLUTION The principles of rights of use to data must be harmonised across the public sector. 
This would give all actors equal possibilities for using public administration data 
repositories. 
CHALLENGE Research institutes and, for instance, small consultancy businesses experience it 
as a challenge that the permit process related to the research use of data sets with 
limited access may take up to six months. 
SOLUTION As from 25 May 2018, the European Union's General Data Protection Regulation and 
the national Act on Data Protection in Electronic Communications complementing 
it will provide for more extensive rights to process personal data for research 
purposes. The disclosure of data should be based on compliance with the 
requirements set in the Regulation and the Data Protection Act. In this respect, the 
need for specialised legislation should be considered.
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Spatial data production is undergoing a change that challenges data maintainers - 
both authorities and private actors - to improve their cooperation in order to ensure 
straightforward interoperability of the data. To safeguard national security, secure 
management of rapidly growing data volumes requires a responsible attitude of all actors.
9 Production, maintenance and 
management of spatial data 
The public sector is responsible for the production, maintenance and management of key 
spatial data repositories, including precise building, address, street network and planning 
data in municipalities and national property, terrain, height and natural resource data re-
positories. Companies participate in different ways in the production and maintenance 
of the public sector’s spatial data and produce spatial data sets needed for various design 
and construction projects, among other things, for their own purposes and on order. Large 
international actors produce map data for their global map, spatial data and navigation 
services.   
Extensive spatial data with rich content and a high quality often are collected and main-
tained in network-based cooperation between actors. This reduces the overall costs and 
improves quality, as specialists of their sectors produce data on their fields of expertise.   
Spatial data repositories are often also compiled by combining existing data produced 
elsewhere, including statistical data broken down by region. 
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The municipalities and the central government produce spatial data for different 
uses – either under their own steam or with the assistance of companies. The data are 
maintained as frequently as necessary, often also in cooperation. Companies have their 
own spatial data products. Through crowdsourcing, communities and citizens can collect 
the data they need and often also offer them for the free use of others.
9.1 Current status 
9.1.1 Production and maintenance of data
A significant part of the spatial data is created in connection with performing official tasks, 
including mapping, land use planning, infrastructure construction and maintenance, and 
building supervision processes in municipalities.  National Land Survey of Finland, Geolog-
ical Survey of Finland and the environmental administration, to mention a few, see to the 
maintenance of national spatial data sets in their processes. Many companies and commu-
nities produce increasing volumes of spatial data for commercial purposes and public use.  
Crowdsourcing, or voluntary data collection on citizens’ initiative, is a global phenome-
non. OpenStreetMap, which was produced by crowdsourcing, is a well-known spatial data 
product in Finland and even globally. Through crowdsourcing, open spatial data sets of a 
high quality may be produced with no cost to society. On the other hand, sufficient num-
bers of data collectors are not always available in all areas, and there are no guarantees of 
the data ever being maintained, or the collected data being reliable.
The valid legislation should be complied with in crowdsourcing activities, however, es-
pecially the Territorial Surveillance Act, under which exploration of sea bottom and soil 
is subject to a permission everywhere and particularly on sites significant for national 
defence. The Act also restricts these activities in certain areas important for the security 
authorities. In this respect, the permission procedure makes it possible to supervise both 
the activities and the data produced through them. This is an attempt to prevent threats 
against national security.
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Laser scanning and improved quality and accessibility of satellite images are changing 
the collection of spatial data on the physical environment and improving data quality. 
Sensors will also have an important effect on the volume and quality of spatial data in the 
future. As the change unfolds, user needs and society's comprehensive security must be 
strictly kept at the centre of data producers’ activities.
Public sector actors’ responsibilities and roles related to spatial data functions should be 
specified, for instance in the Act on Spatial Data Infrastructure, to eliminate overlapping 
work.
9.1.2 New data production technologies
Remote sensing (aerial photography, satellite images and laser scanning) have already es-
tablished their position in spatial data production. Thanks to the development of technol-
ogy and its new applications, the use of laser scanning is expanding rapidly, reducing the 
need for data collection techniques based on conventional field work.
Devices that automatically observe the environment produce great volumes of data that 
can be edited into spatial information.  The number and use of these sensors will increase 
significantly, and the volume of data produced by them will grow exponentially – produc-
ing so-called big data. In forest harvesters, for example, sensors can produce information 
about terrain accessibility and trees remaining after the logging operation, whereas sen-
sors in vehicles can collect data on road maintenance, traffic volumes and road condition. 
Regardless of the endless possibilities, it is important to focus on producing data that re-
sponds to user needs, however without putting society's comprehensive security at risk.
9.2 Development needs and challenges
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The efficiency of spatial data production, maintenance and use can be improved through 
broad-based cooperation and common technical specifications.
Different spatial data sector cooperation organisations are active in Finland, including the 
Finnish National Council for Geographic Information, the National Spatial Data Network, a 
cooperation body that promotes the operating conditions and internationalisation of ser-
vice companies in the sector FLIC (Finnish Location Information Cluster), and ProGIS asso-
ciation, which promotes the use of spatial data systems and spatial data. 
The best way of promoting spatial data use in Finland and innovative business associated 
with it would be cooperation between companies operating in the spatial data sector, the 
public sector, higher education institutions and research institutes as well as different us-
ers. In Denmark and Sweden, for instance, Geoforum associations promote the visibility of 
the spatial data sector and cooperation between actors as well as spread awareness of the 
importance of spatial data. Their members include companies, authorities and higher edu-
cation institutions. The essential point is that the Geoforums do not have a ‘host organisa-
tion’, as they are independent associations which fund their activities by membership fees.
CHALLENGE Spatial data collected by different actors are not sufficiently interoperable. 
Identifying and combining data on the same object in different sets is often difficult, 
as common technical practices are not used (e.g. unique identifiers for objects). This 
undermines data usability or prevents their use, obstructs and slows down further 
processing and results in unnecessary costs incurred from repeated editing. 
SOLUTION At least in the public sector, the further and shared use of the data should always 
be taken into account in spatial data production. The data to be collected and 
maintained and their distribution services should be defined in accordance with 
international standards. Responsibilities for spatial data activities should be defined 
more precisely in the legislation, which should also lay down the obligation of using 
coherent immutable unique identifiers. In parallel with legislative work, cooperation 
based on joint activities, policies and networks should also be supported, which 
may be a more agile way of guiding co-design in a rapidly evolving sector. 
Increasingly network-based production and maintenance activities will also be 
drivers of interoperability.
9.3 Development of cooperation
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Reference systems, including coordinates and systems of heights, are the foundation of 
spatial data activities and interoperability.
The reference systems need to be maintained as the earth's crust is moving.
10 Reference systems to be used 
The significance of reference systems is highlighted in Finland, where the land upthrust 
keeps changing the position of the earth's crust and locations of objects. Basic responsibil-
ity for defining and maintaining these systems belongs to the public sector. 
To ensure the usability of spatial data, at least the following jointly agreed national refer-
ence systems are needed: a coordinate system and a system of heights as well as a gravi-
ty system for converting heights measured by satellite positioning to the national system 
of heights. The location of a spatial data object is expressed in accordance to these jointly 
agreed reference systems. When the agreed reference systems are used by all actors, the 
spatial data will be interoperable regarding the location without the need to edit the ob-
ject’s data. 
10.1 Current status 
The coordinate and height systems used in Finland (EUREF-FIN and N2000) are described 
in the Public Administration Recommendations JHS196, JHS197 and JHS163. They are in-
teroperable with European systems.  
At the beginning of 2018, the locations defined by uncorrected horizontal coordinates 
differed by over 70 cm from the locations they defined when the EUREF-FIN system was 
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The need to update systems grows as the precision requirements of new applications are 
greater than the accuracy of current reference systems. 
created some 20 years ago. Due to the land upthrust, the actual heights in Vaasa region at 
the beginning of 2018 already exceeded the heights in the N2000 system by 16 cm.  The 
current system of coordinates was extensively introduced in Finland about 10 years ago, 
while the height system was introduced in 2006. 
10.2 Development needs and challenges
As the movements of the earth's crust continuously change reference point locations and 
cause errors, this must be taken into account in the most exact measurements.
CHALLENGE Extensive intelligent transport, any exceptional conditions, and preparedness for 
and coping with security threats are examples in which positioning data with precise 
time and exact location with no interference are required. Reliable positioning data 
capable of accuracy of under 10 cm are needed for automated transport. It has been 
proposed that to ensure their availability, we should prepare for transitioning to so-
called global dynamic coordinate and height systems. 
SOLUTION A transition to global dynamic coordinate and height systems would mean giving 
up the current European systems. The preconditions for doing so would include 
extensive amendments to current legislation, changes to the spatial data methods 
and techniques currently in use and an amendment to the Inspire Directive across 
the entire EU territory. The introduction of new systems would, among other things, 
require accurate modelling of the movements of the earth’s crust to control the 
dependence between old and new measurements. Additional prerequisites for 
implementing a change of the dynamic height system include studying the change 
factors associated with it. The FinnRef network would enable the implementation 
of the change in a few years. The grounds, benefits and impacts of the transition 
should be examined carefully before starting to plan the transition into new 
systems.
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The production and use of spatial data is based on the use of positioning technology and 
services.
10.3 Spatial data and positioning 
Data locations are increasingly defined using global satellite positioning (among other 
things, GPS in the United States, Glonass in Russia, Galileo in Europe and BeiDou in China).  
Their reliability and precision are improved by the Land Survey of Finland’s FinnRef service 
and commercial support systems. The FinnRef service is particularly important for the se-
curity authorities.
A European Commission estimate put the value of the global satellite navigation market 
at over EUR 70 billion in 2017. According to this estimate, Europe’s share of this turnover is 
EUR 17 billion (25% of global turnover).  This includes positioning in road transport, ship-
ping, aviation and land survey, tracking devices for agriculture, location-based software 
services (e.g. applications that use satellite positioning in smart devices) and accurate time 
specification (used in electricity distribution among other things).  Boosted by the devel-
opment of such fields as autonomous transport and the Internet of Things, the market val-
ue is expected to reach EUR 195 billion by 2025. 
Europe is currently undergoing an important phase in satellite navigation development, 
as the first services have recently be launched in Galileo, the European global satellite nav-
igation system, and the system is to be in full use by 2020.  These services also include the 
free Galileo Commercial Service, which offers positioning precision of less than 20 cm and 
is important for intelligent transport in Europe. Finnish stakeholders and Finnish expertise 
have contributed to numerous space and satellite projects in the last few decades. In ad-
dition, satellites have been built by national resources in Finland for the first time over the 
last few years, and the country is emerging as a new actor in the small satellite market. 
The use of satellite navigation in Finland in different sectors of society was discussed ex-
tensively in the Operational programme on satellite navigation prepared by the Ministry 
of Transport and Communications in 2017. The roles of commercial actors and FinnRef 
activities are weighed in the action plan of this report both in the report related to legisla-
tive development and the investigation of the potential for opening FinnRef’s positioning 
correction service (see section 5).
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More extensive skills in using spatial data techniques and awareness of the potential of 
spatial data are needed.
More extensive skills in using spatial data techniques and awareness of the potential of 
spatial data are needed.
11 Maintenance of expertise and resources
Spatial data functions are evolving, their use is expanding, and old techniques and prac-
tices are no longer enough. An ability to anticipate changes and react to them is needed. 
This requires possibilities for acquiring top expert training and, on the other hand, the dis-
semination of information on the potential offered by spatial data extensively at schools 
and in organisations.
11.1 Current status
High-level education in the spatial data field is offered at several higher education institu-
tions. Some sectoral research institutes have implemented long-term internal training re-
lated to the techniques of using spatial data on their own initiative and with a high rate of 
success. They include the Finnish Environment Institute and Geological Survey of Finland. 
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The aim should be at ensuring that now and in the future, persons in managerial roles in 
organisations are aware of the potential offered by spatial data use.
11.2 Development needs and challenges
The sub-studies of this report clearly showed that the importance of spatial data and the 
potential for using them are not sufficiently well known in the public sector or even com-
panies (see Appendix 4). This also applies to many of the central government’s sectoral re-
search institutes, in which lack of skills in spatial data use is emphasised.
CHALLENGE The studies concluded that the awareness of the potential offered by spatial data 
use among those in managerial roles in organisations should be improved. These 
persons do not invest in spatial data use, as they are not aware of the benefits it 
offers. 
SOLUTION Skills and awareness can be built up rapidly by encouraging organisations to train 
their employees with leadership roles to identify the potential of spatial data. 
Over the longer term, spatial data training should be included more extensively in 
the course offering of different fields at higher education institutions, similarly to 
courses on statistical methods. In this context, information and communications 
play a key role in alerting the students to registering for spatial data courses. Over 
the long term, teaching that highlights the potential of spatial data should be 
developed further in education imparting general knowledge and skills.  This will 
spread understanding of the benefits brought about by spatial data across society.  
CHALLENGE In the public sector, general cuts in resources obstruct investments in introducing 
new methods, even if their benefits were understood.
SOLUTION The cost-benefit ratio should be tested in the public sector as far as possible by 
obtaining information about the experiences gained by other actors in the sector. 
Proposals for spatial data solutions or actual pilot implementations of use cases in 
which spatial data is utilised can be obtained from consultants in this sector.
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The fast technological development will have direct impacts on the collection of 
spatial data, the needs related to their contents, their use and the quality requirements 
(including exact positioning and up-to-date data).
A precondition for an ability to respond to changing user needs is extensive cooperation 
focusing on monitoring user needs and predicting development. 
12 Impacts of technical development 
Some of the new possibilities of expanding spatial data use are associated with the merg-
ing and shared use of different technologies. Emerging technologies and technological 
developments important in terms of spatial data are, in particular, artificial intelligence, ro-
botisation and automation, the Internet of Things and big data. These technologies are in-
tertwined: objects connected to the Internet continuously produce data (which can often 
be edited to produce spatial information). This data are used for ‘training’ artificial intelli-
gences which, in turn, play a key role in robotisation, automation and interpretation of big 
data (see Appendix 6).
12.1. Development needs and challenges
Technical development facilitates the collection of spatial data and influences spatial data 
processes in many ways. Together with the opening of the data, the development is al-
so likely to move towards more efficient cooperation and networking between different 
actors: citizens, communities, companies and authorities can collect and share data for 
everyone’s benefit. 
The production and maintenance processes of spatial data describing terrain are chang-
ing. Advancement in the standards of data modelling, laser scanning and ICT affect the 
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creation of 3D city models and other 3D spatial data sets, for instance. Another example 
is monitoring the status of the environment, which is one of the key processes produc-
ing spatial data. From the perspective of climate change, it is an important area in which 
diverse automated observation instruments are used to produce data for regional change 
monitoring analyses. 
CHALLENGE As collecting spatial data is technically easy, this may mean that citizens, different 
organisations and especially authorities will have reservations about disclosing their 
spatial data in fear of abuses. The threat of data abuses is currently taking a more 
concrete shape in many ways. It is also possible that the open use of spatial data will 
increasingly be limited by legislation. 
SOLUTION Information security and general safety and security both benefit from 
technological advancement and are exposed to more diverse threats as its 
consequence – which also applies to spatial data. Security must be addressed 
carefully when developing legislation and defining rights of use to the data.
CHALLENGE Technological development is increasingly difficult to anticipate. Applications or 
services designed for consumer use, in particular, can spread at an extremely fast 
rate in the networking world. The creation of processes for using the large quantities 
of spatial data that may be generated in them and especially the implementation 
of processes needed to satisfy the spatial data needs arising from them take place 
slowly.
SOLUTION The authorities are rarely the first large-scale users of new technologies or practices. 
The business sector is the most likely stakeholder to develop the first practical 
operating models for new solutions developed by researchers and other innovators. 
This is another good reason for intensifying cooperation between companies 
and researchers. Through cooperation, change needs in such areas as spatial data 
production can be identified extensively and rapidly. 
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The public sector’s responsibilities and roles in spatial data functions should be clearly 
defined in legislation. All public sector stakeholders must ensure that the spatial data for 
which they are responsible are compliant with standards, interoperable and accessible. 
Their shared use must not, however, pose a threat to society or citizens.
13 The public sector’s responsibilities and 
roles
In order to function, society will need spatial data of a higher quality produced more sys-
tematically than before. The public sector must see to the production, maintenance, devel-
opment and distribution of spatial data repositories that play a key role for society’s func-
tions, drawing on services and ready-made solutions offered by companies. 
Public sector organisations must be able to ensure that the contents and properties of 
spatial data associated with critical functions of society for which they are responsible 
meet the needs. The spatial data must be available in widely used, machine-readable for-
mats compliant with standards and public administration recommendations. In cooper-
ation with companies and citizens, the public sector is also responsible for ensuring that 
spatial data will not be used to the detriment of the state and companies operating or per-
sons living within its territory. This should always be taken into account when developing 
services and creating innovations in spatial data use.
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The Finnish municipalities, central government agencies and bodies, and also counties 
in the future will see to the production, maintenance, management and distribution of 
spatial data repositories that play a key role for society's functions.
13.1 Current status
The current situation is to a great extent a product of historical development and division 
of duties. The authorities have been assigned tasks which cannot be performed without, 
or which produce, spatial data. For example:
• Planning and design of housing, construction and transport infra-
structure (municipalities, the environmental administration and the 
Finnish Transport Agency)
• Social services, education (municipalities)
• Environmental monitoring (e.g. the Finnish Environment Institute)
• Exploration of natural resources (e.g. Geological Survey of Finland, 
Finnish Forest Centre, Natural Resources Institute Finland)
• Administrative processes (e.g. cadastral surveys, aid for agriculture 
and forestry – including the municipalities and the Ministry of Agri-
culture and Forestry, Finnish Agency for Rural Affairs)
• General map production (e.g. National Land Survey of Finland)
• National coordinate systems and their links to global systems (Natio-
nal Land Survey of Finland) 
• Shipping, water-borne transport (Finnish Transport Agency’s hydro-
graphic surveys)
• The National Satellite Data Centre (Finnish Meteorological Institute)
• Digiroad (Finnish Transport Agency) 
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Good organisation of spatial data functions is needed, ensuring that public sector spatial 
data cooperation will be efficient and that companies can through their innovative 
activities boost Finland into the best spatial data user in the world.
13.2 Development needs and challenges
The point of departure is that the public sector’s spatial data functions will meet key gen-
eral needs and be organised in the most efficient way possible from society's perspective.
CHALLENGE Cooperation between the public sector and companies is experienced as 
challenging. The public sector's activities are found to be inefficient and slow down 
companies’ development. Companies also see themselves as competing with the 
authorities, as both may produce similar spatial data and services associated with 
them. Various authorities and companies may have differing views of how spatial 
data sector cooperation between the public sector and companies would work best. 
SOLUTION Public sector commissions are the most important customer segment of the Finnish 
spatial data sector. Clarifying the roles and responsibilities associated with spatial 
data functions of the public sector (and also companies), covering spatial data that 
play a key role for society and the basic services associated with them, is a partial 
solution to the problem described above. This will also help to eliminate overlapping 
activities. Developing cooperation between different actors in the sector could lead 
to solutions that will benefit all stakeholders (see section 9.3.). 
National competence related to spatial data should be secured, and critical spatial 
data should be stored within the Finnish borders. In the activities of the public 
administration and companies, it should also be ensured that critical spatial data is 
not transferred to foreign actors, for example in connection with mergers.
59
PUBLICATIONS OF THE MINISTRY OF AGRICULTURE AND FORESTRY 4C/2018 REPORT SPATIAL DATA POLICY
In the Inspire Directive,
’Spatial data’ means any data with a direct or indirect reference to a specific location or 
geographical area.
1. This Directive shall cover spatial data sets which fulfil the following conditions:
a)   they relate to an area where a Member State has and/or exercises jurisdictional rights;
b)   they are in electronic format;
c)  they are held by or on behalf of any of the following:
i)  a public authority, having been produced or received by a public authority, or 
being managed or updated by that authority and falling within the scope of its 
public tasks;
ii)  a third party to whom the network has been made available in accordance with 
Article 12;
d)  they relate to one or more of the themes listed in Annex I, II tai III.
In the National Spatial Data Infrastructure Act, 
spatial data means data on the territory of Finland in electronic format that contains a 
direct or indirect reference to a specific location or geographical area as an attribute of a 
spatial object.
Spatial data sets and services within the scope of the Act
The provisions of this Act shall be applied to public spatial data sets held by the authorities 
that belong to one of the following data themes specified in Annexes I, II and III of the 
INSPIRE Directive, and spatial data services associated with the data contained in them.
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– impact of technological development
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Appendix 7  JulkICT digitalisation principles
 The nine principles of digitalisation are:
 -  We will provide services based on customers’ needs
 -  We will cut unnecessary red tape
 -  We will build easy-to-use and secure services
 -  We will produce benefits for our customers quickly
 -  We will also serve in case of disruptions
 -  We will ask for new information only once
 -  We will make full use of the existing public and private online services
 -  We will provide open data, open access to information and 
 open interfaces for businesses and citizens
 -  We will designate an owner for every service and its implementation
Appendix 8 The report’s drafting process
The report was prepared in cooperation with stakeholders. The preliminary preparations 
for the work on the report began in September 2016. Four sub-studies were prepared to 
support this work: studies underpinning the Report on spatial data policy on the themes 
of 1) The public sector, 2) Education and research, 3) The business sector, and 4) Impacts 
of technological development on Finland’s spatial data infrastructure. The studies are at-
tached to this report as Appendices 2 to 5.
The purpose of the studies was to examine the views of each sector's representatives of 
how the spatial data functions should be arranged to allow the use of spatial data as effi-
ciently as possible for the good of Finnish society. The studies charted views, challenges, 
preferences, suggested improvements and good practices. The information was mainly 
obtained by means of interviews (mostly group discussions) and at workshops.  In total, 
hundreds of representatives from more than one hundred organisations participated in 
the interviews and workshops. 
The report's kick-off event was organised as a seminar on 14 January 2017 (with some 160 
participants). A discussion seminar was also held on 15 June 2017.  A draft report was sent 
to a large group of stakeholders for comments on 13 September. Modified on the basis of 
the comments received, the draft was circulated for comments to the ministries between 30 
October and 23 November. The report was submitted to the Government’s strategy session 
on 12 February 2018. A version modified according to instructions received at this session 
was presented to the Ministerial working group on bioeconomy and clean solutions on 24 
April 2018.  The Report on spatial data policy was submitted to Parliament in May 2018.
The aim of this report is to launch a continuous process towards creating a new spatial da-
ta ecosystem and the world's best culture of spatial data use.  
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